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Abstract

This quantitative study emphasizes the effectiveness of a middle school learning environment on
the Georgia Standardized Assessment (Georgia Milestone Assessment System - GMAS) in the
subject of Math. The purpose of this quantitative study is to determine whether there is a
difference in the 8th grade Math Georgia Milestone standardized testing scores (adjusted by the
covariate) within the three types of middle schools: STEM, magnet and traditional middle
schools. This quantitative research study compares the student achievement data of a large urban
school system’s STEM school to those of a traditional middle school and magnet middle school
in the subject of math in the progression from 7th to 8th grades. Approximately 200+ students’
scores from each school will be compared using an ANCOVA to determine the gains in Math.
The results of the study showed that there was a significant difference in Math GMAS scores
between traditional and STEM middle schools. There were no significant differences in Math
GMAS scores between traditional and magnet middle schools or STEM and magnet middle
schools. The STEM middle school was shown to have a higher increase in the GMAS Math
standardized test scores over the two-year period than the other two types of schools. The results
encourage the idea that STEM schools are more effective in teaching in the area of Math when
compared to the other local middle schools. By utilizing similar teaching techniques, every
student in every middle school can have the same learning experience.
Keywords: Standards based instruction, adequate yearly progress, norm-referenced
assessments, standards-based report card, and causal comparison.
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CHAPTER ONE: INTRODUCTION
Overview
The academic results of standardized testing have become the most reliable source for
student promotion in 3rd, 5th, and 8th grades (Morgan, 2016). Standards-based instruction is the
norm in classrooms with some utilizing a standards-based report card (SBRC) rather than
assigning a more traditional numerical grade per subject. The idea is that Standards Based Report
Cards provide teachers, parents, and students a clearer picture of student mastery of standards
and keep teaching and learning focused on the performance goals. Georgia schools use the
Georgia Milestones Assessment System (GMAS) for the end of year competency exam. These
GMAS scores are the deciding factor for promotion and overall performance level of each
individual student. However, the GMAS does not account for gains due to environmental
characteristics (school type), teaching strategies (instruction), teacher’s amount of experience,
student mobility rate (percentage of student transitions in or out of a school), or educational
expertise.
This non-experimental, causal comparative study examines whether grades on the
Georgia Milestones Assessment System (GMAS) are significantly different when disaggregating
data between local STEM, magnet and traditional 7th and 8th grade students in middle school.
Background
Creating a scenario where every child succeeds academically has been the challenge for
the last 65 years in education. Through the implementation of the G.I. Bill (1944), “A Nation at
Risk” (1983), and “No Child Left Behind” (2001), the educational reforms have tried to equal
the academic playing field for all students. In the late 1980’s and early 1990’s, there was a push
in education for more rigorous standards (from the minimum competency), and that tests would
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align with those standards; this encouraged teachers to “teach to the standards” (Resnick &
Resnick, 1992). Standardized educational assessments are measurement instruments designed to
quantify test-takers’ abilities in areas such as literacy and numeracy. Their fundamental aim is to
achieve reliable discrimination between students who differ in the degree to which they possess
the knowledge, skills and abilities assessed (Howard, Woodcock, Ehrich, and Bokosmaty, 2017).
The use of standardized testing was for district accountability in the 1980s; currently the
idea of standards-based accountability is in full stride (Linn, 2000). The state of Georgia has
utilized a variety of standardized assessments to measure the skills and knowledge mandated by
the State content standards (www.gadoe.org). The Criterion Referenced Competency Test
(CRCT) was used to assess students in grades 1st - 8th; originally testing on the Quality Core
Curriculum (QCC) standards (2000-2007), then changing to a Georgia Performance Standard
(GPS) curriculum (post-2007) (Brink, 2011). In 2013-2014, the CRCT was retired after the
summer retest and was replaced with the Georgia Milestones Assessment System (GMAS or
Georgia Milestones) (Georgia Department of Education, 2018a). This assessment is given to
students in grades 3 through high school and measures “how well students have learned the skills
and knowledge outlined in the state-adopted content standards in English Language Arts, Math,
Science and Social Studies” (GaDOE, 2018a). Even though the Georgia Milestones assessment
is used primarily to gauge a student’s readiness for the upcoming grade level; it also serves as a
“key component of the state’s accountability system- the College and Career Ready Performance
Index (CCRPI),” (GaDOE, 2018a).
Although standardized testing is equal across the state, the learning environment may not
be. The change in school structures has altered the implementation of curricula as well as
instruction in the classroom. Moving from a junior high concept of 7th grade to 9th grade to a
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middle school concept, changing the grade attendance to 6th grade to 8th grade, alters the
psychological standpoint of instruction and curricula. The junior high concept focused on
specialized structures and practices that were tied to young adolescent development. G. Stanley
Hall (1905), a psychologist in the early 1920’s, argued that adolescence was a time of rapid,
significant changes in virtually every aspect of human development, including physical, mental,
social, emotional, and moral. In 1992, the change to the middle school concept from a traditional
junior high school became a challenge as the 6th graders moved up from elementary school to
middle schools (Shimniock and Schmoker, 1992).
Although middle schools seem to address the needs of the adolescent child, a new
combination school, the K-8 school, is on the horizon; this combines the elementary and middle
schools into one schoolhouse. When looking at the psychological side of children in grades K-8,
we witness how close the middle schooler is to the elementary child, rather than the high school
student (Hollander, 2012). When educators realize the closeness of these two categories of
learners, they can focus on the opportunity to teach the whole person: the child leaving their
childhood behind and the young adult who is looking for independence.
Alternate schools, such as magnet and STEM schools, were introduced to desegregate
schools by academic excellence and higher academic standards (www.teach.com, 2018). Magnet
schools focused more attention on engineering and science courses and were characterized by the
assistance to the students forward to a well-prepared future (www.magnet.edu, 2017). STEM
schools directed attention towards Science, Technology, Engineering and Math with the
implication being a direct influence towards preparing students for careers in high demand tech
jobs, while creating critical thinkers for solving real-world problems (Yednak, 2015). With the
job market increasing in these fields, the need for these related schools has become paramount.
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Over the next decade, over one million graduates will be produced in the U.S. in order to meet
the demands of the country, according to the report by the president’s Council of Advisors on
Science and Technology (Yednak, 2015).
The assumption that all schools are created equal has raised the question: Are the students
receiving the same education at each type of middle school (traditional, STEM, magnet and K8)?
Due to the admittance requirements, some schools rank higher than others on the standardized
tests (GMAS) than others. Traditional middle schools, whose attendance is dictated by
neighboring areas and school choice, versus the magnet schools, whose attendance is dictated by
academic excellence, create an unequal balance of student performance from the very start. K8
and STEM schools are dictated by a variety of attendance requirements: neighborhoods zoned
for the school, as well as lottery and school choice. Although the attendance for K8 and STEM
are the same, the focus of curricula is different. STEM, magnet and traditional middle schools
have been compared to determine the difference in standardized test scores by using the Georgia
Milestone Assessment System (GMAS). The differences in curricula and focus may determine
the success and growth on the GMAS for students in Georgia.
Problem Statement
STEM, magnet and traditional middle schools have been compared to determine the
difference in standardized test scores by using the Georgia Milestone Assessment System
(GMAS). “Relying on high-stakes standardized tests to evaluate schools and teachers leads to a
plethora of problems” (Morgan, 2016, p. 71). Many variables were identified when researching
the possibilities for variations in 7th and 8th grade standardized testing scores in Math in the three
types of middle schools (traditional, STEM and magnet). The changing of the structure of
schools have created environments to teach students in a manner that is least restrictive while
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focusing on collaboration, innovation, and student-centered learning. STEM, magnet and
traditional middle schools have altered the pedagogy of teachers to take the focus off the teacher
and become a facilitator of personalized learning. Inclusive STEM schools have no specialized
test for admittance and are open to all students; however, others entitled exclusive, can be
selected based on academic achievement and lottery-based selections. The job market for STEM
based fields has grown over the last 10 years, promoting the need for STEM schools. Over the
next decade, over one million graduates will be produced in the U.S. in order to meet the
demands of the country, according to the report by the president’s Council of Advisors on
Science and Technology (Yednak, 2015). Amico (2016) posits that “elemiddle” (K-8) schools
promoted higher academic environments; student’s academics suffered more when entering a
traditional middle school in 6th grade than when entering high school at 9th grade. Magnet
schools are known for their high academic standards and usually specialize in an area of arts or
engineering/science (www.teach.com, 2018 and Boland, 2016).
Due to the difference in school structure and instruction, it seems as though students who
are attending the STEM, magnet and K-8 schools have an unequal advantage over students who
attend the traditional middle schools when comparing standardized test scores. The introduction
of K-8 schools, along with the magnet and STEM school concepts have raised the questions: Are
all school environments providing the same quality of education to all students? Do all students
have the same opportunity to learn the same material with the same instruction in order to
produce the same outcomes on the standardized tests? The problem is deciding whether the
attendance to a “type” of middle school can determine the success rate on the standardized test
(GMAS) in Math.
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Purpose Statement
The purpose of this quantitative study is to determine whether there is a difference in the
8th grade Math Georgia Milestone standardized testing scores of three types of local middle
schools: STEM, magnet and traditional middle schools. By implementing a closer disaggregation
of data from the 2017-2018 and 2018-2019 academic school years for the GMAS, it can be
determined whether there is a difference in scores between the different types of middle schools.
This difference may prove that the variation in instruction is the contributing factor for higher
scores on the GMAS between 7th and 8th grades in the area of Math. The study will compare the
effectiveness in curricula in STEM schools compared to traditional and magnet middle schools.
With the growing number of STEM schools across the nation, many parents, teachers, students
and community members have begun to question the effectiveness of these STEM schools (in the
area of math) in comparison to traditional and magnet middle schools (Rorrer, Hausman, &
Groth, 2006). To determine this difference, the data from the students GMAS scores from their
7th grade academic year (2017-2018) will be compared to their 8th grade academic school year
(2018-2019) in the area of Math. Only students attending selected magnet, STEM and traditional
middle schools will be compared. The chosen students will be those who attended the three
selected schools in a north Georgia county and were in attendance during their entire 7th and 8th
grade years. Approximately 200-300 students per school will be evaluated. The population of
students consists of a mix of races, the majority of them being African American in the lower
socio-economic range. The schools are all Title 1 schools that receiving free breakfast and lunch
for all students who attend.
For the comparison, the independent variables will be the three types of schools: magnet,
STEM and traditional middle schools. The dependent variables will be the standardized test
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scores from the GMAS for the 2018-2019 academic school year for those chosen students. The
covariate will be the standardized test scores from the GMAS issued in 2018 for the chosen
students. An ANCOVA (Analysis of Covariance) will be used to randomize the 2019 8 th grade
Georgia Milestone assessment scores amongst the students in the three local middle schools.
Data will be compared to see if there is a correlation between student scores and the environment
in which students learn (magnet, STEM or traditional middle school). If STEM schools were
found to be more effective, a qualitative study could be conducted as a case study to observe to
determine how the STEM schools differ in curricula differs from the magnet and traditional
middle schools and possible improve the curricula and instructional types in all of the schools.
Significance of the Study
The theoretical framework of education has changed in our nation over the last 65 years.
A few educational movements have shaped our Nation’s educational system: the G.I. Bill (1944),
“A Nation at Risk” (1983), “No Child Left Behind” (2001), along with the usage of standardized
testing. The statistics from a national survey presented deficiencies of the nation: steady decline
in science achievement scores, 23 million American were functionally illiterate (by the simplest
tasks of reading and writing), remedial math courses in college increased by over 72%, and that
many of the recruits of the military have to have costly remedial courses (A Nation at Risk,
National Commission on Excellence in Education, 1983). The reform for these inadequacies
included “allowing all students to work to the limits of their capabilities, expecting schools to
have higher standards than minimum ones, and parents to support their children to make the most
of their abilities and talents,” (A Nation at Risk, 1983). These initiatives have created
accessibility to equal education in order to promote and maintain a globally competitive nation.
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During the research of standardized test scores and the environment (school type) in
which the students learned the content area of Math, the focus is on the environment that was
used in each of the schools to teach the content and how it affected the standardized scores.
Middle schools were designed to focus on the needs of the students; the planning times,
however, were implemented with an inclusive grade-level common planning for teachers. In the
middle school environment, students are engaged in purposeful, active learning; developing the
skill to hypothesize, organize information and play a major role in their own learning (Wormeli,
2016). Through the use of multiple learning approaches and ongoing assessments (to gather data
on each child), middle school educators can create a learning environment that is supported by
the ongoing professional development and collaboration of leaders and faculty. Included in the
middle school structure has been the introduction of K-8, magnet and STEM schools to the
traditional middle school approach.
Amico (2016) looks at the psychological perspective of the K-8 student: the “elemiddle”
school does not hold an adolescent back, but instead gives them a safe harbor to challenge
themselves with a sense of security, knowing their place and remaining confident throughout
their exploration. Magnet schools began in the 1960s-70s with the effort to desegregate schools
(www.teach.com, 2018); they are public schools and known for their high academic standards
and usually specialize in an area of arts or engineering/science (www.teach.com, 2018 and
Boland, 2016). Magnet schools are founded of the five pillars of diversity, innovative curriculum
and professional development, academic excellence, high quality instrumental systems and
family and community partnerships: the relationship of these five equally held characteristics is
not only a foundation but assists our students/children forward to a well-prepared future
(www.magnet.edu, 2017). STEM schools are entering the field of education focusing on Science,
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technology, engineering, and Math; these schools focus on hands-on/experimental, project-based
learning through student-centered learning (Shapiro, 2013). Students are becoming creative,
critical-thinkers to solve real-world problems; using these tactics, teachers are preparing students
at a STEM school for high-demand tech jobs (Yednak, 2015). Therefore, it is important to
include the differences of each school’s structure and a rationale for the introduction of the
different types of middle schools regarding the various strategies used in instruction. The
research portion of the study was to differentiate the learning environments used in each type of
school to determine whether it played a specific role in determining the standardized test scores
in Math.
The practical implications of the study were to determine whether STEM schools
produced higher GMAS scores due to their unique learning environments or other variables that
make them more productive than other types of middle schools. Benefits of the study could allow
for the development of more STEM schools in the area, as well as allowing the other local
schools to mimic the math and science curricula of the STEM schools. Although STEM schools
teach the same standards as magnet and traditional middle schools, the increased access to
technology and additional resources may inhibit the furthering of knowledge and comprehension
for students.
Whether the research was in favor of STEM, traditional or magnet middle schools, the
research can be beneficial for all schools in the area of math. If the data concluded that STEM
schools are more effective in teaching math, collaboration between administrative leaders with
traditional and magnet schools could begin to observe and adjust curricula in order to be more
effective. If the opposite were determined, STEM administration could benefit from
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collaborating with traditional and magnet schools. The final result is to educate students and to
improve student assessment scores within the educational realm.
Research Question(s)
In analyzing the literature, many questions pertaining to the topic have already been
discussed; however, further questions were created that needed to be studied in order to fill the
gaps in the literature. This research question was developed to determine the effectiveness of
STEM school’s curriculum and environment in the areas of math compared to the curricula and
environment in traditional and magnet middle schools. The study will examine the following
research question to determine whether the environment of a middle school affects the
standardized test scores for 8th grade students and to identify any difference in the mean of the
scores for each type of school. These were the questions the research sought to answer through
the use of the chosen methodology.
Research Question
Is there a difference in 2019 eighth grade students’ scores in Math (adjusted by the
covariate) on the Georgia Milestones Assessment System for magnet, STEM, and traditional
middle schools?
This research question allowed for the analysis of the local standardized assessment data
from the 2017-2018 and 2018-2019 GMAS. In answering these questions, trends in the data in
regard to math or how the assessment scores have a normal distribution or deviation from
normality were noticed.
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Definitions
To ensure clear understanding throughout the study, the following terms and acronyms
have been defined:
AYP- Adequate Yearly Progress is the measurement by which all public schools, districts,
and states are held responsible for their student’s performance on mandated assessments per the
Title I of the No Child Left behind Act; AYP determines whether or not he schools are
successfully educating their students (Rorrer, Hausman, and Groth, 2006).
Common Core Standards- (also known as Georgia Performance Standarda) Standards set
forth by the National Governor’s Association’s Center for Best Practices and the Council for
Chief State School Officers which focus on English/Language Arts and Math and provide a
clear, concise understanding of what each student should learn to achieve success in becoming
college and career ready. (Common Core State Standards Initiative, n.d.).
CRCT- The Criterion Referenced Competency Test (CRCT) is designed to measure skill
acquisition and knowledge described in the state mandated content standards (Georgia
Performance Standards) in reading, English/language arts, mathematics, science
and social studies at the student, class, school, system, and state levels while
diagnosing individual student strengths and weaknesses as related to the instruction of the state
standards, and to gauge the quality of education throughout Georgia (www.gadoe.org, 2018b).
ESEA- The Elementary and Secondary Education Act, enacted by President Lyndon B.
Johnson, on April 11, 1965, was to shorten the achievement gaps between students by providing
each child with fair and equal opportunities to achieve an exceptional education while
establishing high standards and accountability (but forbade the establishment of a national
curriculum) (U.S. Department of Education, 2010).
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GMAS – Georgia Milestones Assessment System (2014) is the comprehensive,
summative standardized assessment instrument given to students in elementary (third grade)
through high school. It recently replaced the Criterion Referenced Competency Test (CRCT) that
had been used since 2000 (www.rcboe.org., 2018).
GPS- Georgia Performance Standards provide clear expectations for instruction,
assessment, and student work while making real world connections for students through isolation
of skills in order to problem solve, reason, and communicate (Georgia Department of Education–
Georgia Performance Standards, 2018).
Magnet school- A magnet school (referring to the “attraction” of students from all over
the county and requires certain prerequisites to attend) provides students with specialized
curricula not acquired elsewhere (www.wikipedia.com, 2018).
NCLB- The No Child Left Behind Act (NCLB), signed into law by President George W.
Bush on January 8, 2002, was designed to close the achievement gap in public schools, with the
primary goal of closing the achievement gap between black and white students, as expressed by
former Secretary of Education, Rod Paige. This legislation contains many provisions with
serious implications for the nation’s public schools, one of the best-known requirements of the
law is that 100% of all public schools must make AYP in their academic studies by the year 2014
(Augustine, 2012).
SBRC- The Standards Based Report Card is a reporting system that provides detailed
information concerning the progress of a child towards meeting a standard with students
receiving a rating score of 1-4 (1- Beginning learner; 2- Developing learner; 3- Proficient
learner; 4-Distinguished learner) to determine whether the student has mastered the concept
(www.rcboe.org, 2018).
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STEM- STEM refers to the curriculum that is taught within the school; it focuses on four
main disciplines (science, technology, engineering, and math) through an interdisciplinary
approach that provides an insight into future career fields that have been lagging in the U.S.
while exposing students to innovative and creative jobs that permeate all of our lives
(www.ed.gov, 2015).
Traditional public middle schools – A 6th through 8th grade educational institutional that
is supported locally with public funds and operated by publicly constituted local and state
agency; these schools provide educational services to all middle grade students and are
accountable to local and national standards, while being non-sectarian (Thurmond, 2007).
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CHAPTER TWO: LITERATURE REVIEW
Overview
This chapter of the dissertation will begin with a synopsis of the theoretical framework of
national changes in education. Initiatives such as the implementation of the G.I. Bill (1944), ‘A
Nation at Risk’ (1983), ‘No Child Left Behind’ (2001), and the introduction of standardized tests
into the curricula will be discussed due to their importance in education. Limitations for the
study will also be discussed.
The chapter continues with a discussion of research articles that focus on the use of
standardized testing in the schools and the impact it may have on student learning. The
advancement of assessments in the classroom has altered the pedagogy of teachers and the
learning of students. This chapter closes with a summary of the literature review.
Conceptual or Theoretical Framework
Knowledge construction is based on personal experiences and is an active-engagement
process where knowledge is constructed, not only acquired (Bowen and Deluca, 2015). Utilizing
the learning frameworks with constructivist [Piaget (1972) and Vygotsky (1978)] concepts help
assist in the guidance of self-learning with technological approaches in the classroom through
student-centered learning. The constructivist approach benefits students in the classroom in
various means: by promoting civic participation that contributes to democratic institutions and an
ethic of environmental stewardship and sustainability whilst responding to local economic,
social, and environmental pressures (Smith & Sobel, 2010, p. 32), at the same time increasing the
retention of material learned to perform better on the standardized test scores (www.learningstyles-online.com, 2018). When the curriculum is organized around issues of personal and social
significance, learners create a "real application of knowledge, thus increasing the possibility for
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young people to integrate curriculum experiences into their schemes of meaning and to
experience the democratic process of problem solving" (Beane, 1997, p. 9).
Testing, such as the Georgia Milestones Assessment System (GMAS), determines whether
students have mastered the state-adopted content standards in the core content areas of Math,
Science, Social Studies, and English/Language Arts. Georgia Milestones measures how well
students have learned the knowledge and skills outlined in the state-adopted content standards in
English Language Arts, Mathematics, Science, and Social Studies (www.gadoe.org). Overall, the
summative assessment provides critical information to the students concerning their
achievements and readiness to move onto the next grade level. Although the Georgia Milestones
Assessment is given in each of the three types of middle schools, the difference in the
environments of middle schools may affect the scores on the Georgia Milestone. Some other
variables that could be taken into consideration would be curriculum design, class size,
autonomy, student and teacher retention, and parent satisfaction.
Related Literature
Meeting the Needs of a Nation
The “American Dream” has become a predetermined goal for citizens; to accomplish this
dream, one must acquire the prerequisite skills and education to be successful in the world. The
“American Dream” not only incorporates the idea of living a good life, but also having a good
life after retirement. Success is measured by personal ideals; the “American Dream” for some is
having a nice car, house or clothing which accounts for their success, while others feel successful
to be able to retire early with enough money to live comfortably. Either notion of the “American
Dream” or “success” is determined by the understanding and comprehension of math related
skills.
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Mathematics is used in almost every aspect of living: buying cars and houses, setting up
retirement accounts, credit cards interest, shopping for goods and services, and many other lifelong ideas that people encounter every day. Carr (2015) reported that in 2015, only 25% of high
school seniors met the proficient standards in mathematics. About 68 million (29%) Americans
are estimated to have a basic rudimentary understanding of math with less than 21 million (10%)
understanding complex numeric information, per OECD (2013). Building better knowledge of
these skills provides a foundation that can lead to better jobs, innovation, improved economy,
and a greater global leadership. Banks (2007), Lusardi & Mitchell, (2014) and Sinayev & Peters
(2015) believe that a complete foundation in higher math leads to having more adequate
retirement savings, helps to avoid predatory loans, and being able to pay off credit cards in full,
creating a positive underlying factor towards financial literacy [Fernandes, Lynch & Netemeyer
(2014) and Lusardi (2012)].
Education is a topic of discussion of many political debates, resulting in the wins or
losses of an office. A few educational movements have shaped our Nation’s educational system:
the G.I. Bill, “A Nation at Risk,” “No Child Left Behind,” along with the usage of standardized
testing. These initiatives have created accessibility to equal education in order to promote and
maintain a globally competitive nation.
The Serviceman’s Readjustment Act of 1944, otherwise known as the “G.I. Bill,” was
first introduced to allow education to be “more accessible” and owning a home more attractive to
soldiers and veterans; this educational movement created a “modern vision of the American
dream” (Medhurst, 2016). The G.I. Bill presented many benefits. “Among its many benefits, the
G.I. Bill offered virtually an entire generation free tuition at any school an applicant could get
into, from Harvard to Ohio State. Congress threw in money for books, and a living stipend that
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increased if the student had children. Just as tantalizing, the G.I. Bill offered veterans
government-backed home loans that required nothing down, and mortgage payments that made
buying a home cheaper than renting,” (American Radio Works, 2015). This bill helped preserve
the liberties that were paramount for Americans: liberty to participate in economy, find
meaningful work, and to be an equal and productive member of society, (Medhurst, 2016). The
G.I. Bill presented the opportunity for those who supported our country (soldiers) to further their
lives and careers through supplying them with the funds for an education. The G.I. Bill was used
as a recruitment tool as well as a mechanism intended to lessen the life challenges and other
costs created by military service, especially deployments.
Since 1973, when the United States ended the compulsory military service (CMS), a
major enticement to enlistment has been service-related educational benefits (Hitt, Sternberg,
Mac Dermid, Wadsworth, Vaughn, Carlson, Dansie, and Mohrbacker, 2015). Due to
deployments, traumatic experiences, and other risks to psychological and physical self,
attainment of higher education and higher earnings were delayed. “The United States has
recently experienced the longest and largest sustained involvement in armed conflict in modern
history: more than 2 million deployments have supported recent conflicts (Operation Iraqi
Freedom and Operation Enduring Freedom), where approximately 40% of deployed service
members have served on multiple deployments (Institute of Medicine of the National
Academies, 2010). Due to the rising enrollment and related demand for educational services has
resulted in the Post 9/11 Veterans Education Assistance Act of 2008 (“New/Post 9/11 G.I. Bill”).
The bill expanded benefits and beneficiaries allowing more veterans to take advantage of
the program for higher education. In fact, the Post 9/11 G.I. Bill has had more than 500,000
beneficiaries in 2011, increasing the total number of beneficiaries of VA benefits by 76% since
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2007 (U.S. Department of Veterans Affairs, 2011). Veterans, upon completion of service,
enrolled into higher educational institutions, taking advantage of their earned educational
benefits. Increasing the want for education also generates positive economic and social effects
for the USA (Thelin, 2004). In addition to veterans being able to further their education in the
classrooms, some schools have allowed veterans to receive online education at their homes or
other environments via a telecommunication educational model with custom curricula (Ruh,
Spicer, and Vaughn, 2009). “Post-secondary institutions have a new opportunity to transform the
lives of military members and their families, helping them to recover from the difficult and
dangerous duties their nation asked them to perform, and generating substantial new intellectual
capital that will be invested in communities across the nation,” (Hitt, et. al, 2015).
“A Nation at Risk” (National Commission on Excellence in Education, 1983) opened our
eyes to the challenges of public education and the “rising tide of mediocrity that threatens our
very future as a Nation and as a people.” This was the pinnacle of educational change; a moment
when the United States realized that other countries were meeting and surpassing our educational
status. President Ronald Reagan stated, “there were very few items in our society as important to
our families as education.” This initiative supported the promise to the nation: “All, regardless of
race or class or economic status, are entitled to a fair chance and to the tools for developing their
individual powers of mind and spirit to the utmost. This promise means that all children by virtue
of their own efforts, competently guided, can hope to attain the mature and informed judgment
needed to secure gainful employment, and to manage their own lives, thereby serving not only
their own interests but also the progress of society itself,” (A Nation at Risk, National
Commission on Excellence in Education, 1983).
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The statistics from the national survey presented deficiencies of the nation: steady decline
in science achievement scores, 23 million American were functionally illiterate (by the simplest
tasks of reading and writing), remedial math courses in college increased by over 72%, and that
many of the recruits of the military has to have costly remedial courses (A Nation at Risk,
National Commission on Excellence in Education, 1983). The importance of an education is of
the utmost importance due to the rapidly accelerating new fields that are technologically driven
with computer-controlled equipment. The reform for these inadequacies included “allowing all
students to work to the limits of their capabilities, expecting schools to have higher standards
than minimum ones, and parent to support their children to make the most of their abilities and
talents,” (A Nation at Risk, 1983).
The implementation of a new image for education included “the commitment to a set of
values and to a system of education that affords all members the opportunity to stretch their
minds to full capacity, from early childhood through adulthood, learning more as the world itself
changes;” the creation of a “Learning Society,” (A Nation at Risk, 1983). This solution shared
the importance of an education for life goals as well as the value it adds to the quality of a life.
Through this initiative, commitments were requested from everyone: parents, students,
industries, colleges, public officials, etc., in order to promote and reform the current educational
system. The Gallup Poll (1982) of the Public’s Attitudes Toward the Public Schools deducted
that the majority of the people polled were ‘steadfast in their belief that education is the major
foundation for the future strength of this country,” (Gallup Poll, 1982). The additions of classes
(four years of Math, History, Science and English, and two years of foreign languages, along
with Economics or Business) for every student, college or career bound, were seen as “nurturing
the intellectual capital.” Preparing citizens to be self-confident, skillful, and globally competent
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is only the beginning of this constructive educational reform to create an internationally
competitive nation.
Following ‘A Nation at Risk’ (1983), President George Bush (43rd President) announced
his framework for a bipartisan educational reform, “No Child Left Behind Act,” only three days
after taking office (No Child Left Behind, www.ed.gov, 2001). The No Child Left Behind
(NCLB) Act has been noted to be the United States’ most aggressive school legislation (Terry,
2010). This monumental initiative was based on four basic premises: stronger accountability for
schools and teachers, choices for parents and students attending low performing schools, a focus
on proven research-based teaching methods, and increased flexibility in Federal education
programs for states and local educational agencies (Rush and Scherff, 2012).
This Act emphasized how to improve the performance in America’s elementary and
secondary schools, while assuring that no child would be confined to a failing school (per
Adequate Yearly Progress (AYP) proficiency standards). The main goal of NCLB was to reduce
the achievement gap in public schools, with the primary objective of closing the achievement
gap between black and white students, per former Secretary of State, Rod Paige. With added
supports, school systems were able to raise student achievement by developing well supported
curricula that correlated with the state standards, informing teachers of exactly what to teach,
district administrators and schools knowing exactly what students have learned, and school
systems developing effective responses with students who do not master a subject (Zavadsky,
2003).
The No Child Left Behind Act of 2001 (NCLB) required U.S. states to administer yearly
testing, monitor student proficiency, create yearly report cards, track teacher qualifications, and
essentially ensure that all schools were performing at appropriate levels (Klein, 2015). Annual
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testing for grades 3rd -8th graders; each assessment data disaggregated into categories of race,
poverty, ethnicity, disability, and ESOL (English as a Second or Other Language). Schools that
do not meet AYP towards statewide proficiency objectives or do not close the achievement gap
would, over time, be subjected to corrective action and restructuring methods implemented by
the State. However, if schools met the objectives or closed the achievement gap, they were
eligible for “State Academic Achievement Awards.”
No Child Left Behind (NCLB) began its implementation in the 2002-2003 academic
school year focusing on the schools already noted as “failing” or “needs improvement.”
Students who transferred to different schools (school choice – choosing to go to a different
school other than the zoned school because of its failing status) were bussed per the county’s
expense. Students who stayed at the needs improvement or failing schools were allocated
additional “Title 1 funds to obtain supplemental educational services from the public- or privatesector provider selected by the students and their parents” (NCLB, 2001). President Bush’s
commitment for literacy presented the goal of all children reading by the end of 3rd grade; this
also assisted in the early identification of special needs services.
NCLB not only affected the ability for a parent to choose a “more productive” school, it
also focused on combining previous laws (Eisenhower Professional Development and Class Size
Reduction) into a new Improving Teacher Quality State Grant program to prepare, train and
recruit high-quality teachers (NCLB, www.ed.gov, 2001). Teachers who were in the core
academic areas of math, science, social studies/history, and English/Language Arts had to be
highly qualified (holding a certified teaching license in the particular content area). The president
wanted to hold teachers more accountable for student performance (Walsh, 2010).
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With the development, implementation and acceptance of national Common Core
Standards, all school districts would be held responsible for teaching the same standards and
assessed the same way. Equity and accountability, as a result of the re-authorization of The
Elementary and Secondary Education Act (ESEA), known as No Child Left Behind Act of 2001
(NCLB), have made it imperative that teachers base decisions on accurate and meaningful data
that reflects student learning and achievement (Johnson, 2002; Lachat, 2002). The law presumes
that, by examining annual achievement data, educators can determine what causes unacceptable
outcomes and can correct the unproductive parts of the system (Heibert, Stigler, Jacobs, Givvin,
Garnier, Smith, 2005).
Programs were implemented for ESOL students; these were to help them learn English
and to meet the same high standards as other students. As well as educational initiatives, NCLB
also assisted in preventing violent and drug related activities at schools by supporting local and
State efforts with drug-free and violence prevention programs of demonstrated effectiveness
(NCLB, 2001).
Changing the Structure of Schools
Junior highs were an environment of “forward looking” toward school as a place of
serious business (Shimniock and Schmoker, 1992). The first junior high opened its doors in
Berkeley, California, in 1910, with the trend catching on and encompassing over 800 by 1920
(Junior High School, 2004). Usually, junior highs included 7th through 9th graders and was
specifically designed for ages eleven to fifteen. The junior high concept focused on specialized
structures and practices that were tied to young adolescent development. G. Stanley Hall (1905),
a psychologist in the early 1920’s, argued that adolescence was a time of rapid, significant
changes in virtually every aspect of human development, including physical, mental, social,
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emotional, and moral. Unfortunately, the academic tracks of junior high schools that sorted
students would not allow them to rarely transfer from one track to another regardless of
intellectual ability. To meet the individual needs of students, schools began restructuring using
the Carnegie units for class credits.
Carnegie units were integrated into the curriculum because of the demands necessary to
enter college (Junior High School, 2004). Due to the adoption of Carnegie units, the schools
structure was similar to the high schools and eliminated instruction across disciplines and
flexible learning schedules that the junior highs followed to help respond appropriately to the
needs of the young adolescent, (Junior High School, 2004). Due to the lack of specialized
practices put into place for this age of adolescence, the junior high structures gave way to the
high school traditions and initiated the transition of junior high to middle school (Briggs, 1920).
In 1992, the change to the middle school concept from a traditional junior high school
became a challenge as the 6th graders moved up from elementary school to middle schools
(Shimniock and Schmoker, 1992). Every aspect of middle school was to focus on the needs of
the students; the planning times, however, were implemented with an inclusive grade-level
common planning for teachers. In the middle school environment, students are engaged in
purposeful, active learning; developing the skill to hypothesize, organize information and play a
major role in their own learning (Wormeli, 2016). Through the use of multiple learning
approaches and ongoing assessments (to gather data on each child), middle school educators can
create a learning environment that is supported by the ongoing professional development and
collaboration of leaders and faculty. Middle schools offer advocacy for every child in their
unique academic career, while involving family and community support for a well-rounded
school-wide program (Wormeli, 2016). Unfortunately, some studies show that the social and
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academic contexts of middle grade schools may not be well-aligned with early adolescents’
developmental needs for autonomy, feeling connected to others, and feeling competent, (Capella,
Schwartz, Hill, Kim, and Seidman, 2018). Areas of student autonomy, positive teacher student
relationships, and less cooperation amongst students have been witnessed in traditional middle
schools.
Although middle schools seem to address the needs of the adolescent child, a new
combination school, the K-8 school, is on the horizon; this combines the elementary and middle
schools into one schoolhouse. Education Next has reported that “elemiddle” schools have
increased from 4000 to over 10,000 in the last ten years (Amico, 2016). When looking at the
psychological side of children in grades K-8, we witness how close the middle schooler is to the
elementary child, rather than the high school student (Hollander, 2012). When educators realize
the closeness of these two categories of learners, they can focus on the opportunity to teach the
whole person: the child leaving their childhood behind and the young adult who is looking for
independence. Other implications, such as bullying and the “top dog” effect is not noticed as
much in 6th grade in a K-8 school, as it is in the traditional middle school (Amico, 2016).
“Elemiddle” schools promoted higher academic environments; students academics suffered more
when entering a traditional middle school in 6th grade than when entering high school at 9th
grade. Amico (2016) looks at the psychological perspective of the K-8 student: the “elemiddle”
school does not hold an adolescent back, but instead gives them a safe harbor to challenge
themselves with a sense of security, knowing their place and remaining confident throughout
their exploration.
In addition to the structure of K-8 schools, two newer types of middle schools have
erupted: magnet and STEM. Educational reform (Jennings, 2012) has centered the attention of
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education on new types of schools; these schools are magnet schools. Magnet schools are
developed to concentrate on specific areas of academics, societal needs and student population.
Magnet schools began in the 1960’s-70’s with the effort to desegregate schools
(www.teach.com, 2018); they are public schools and are known for their high academic
standards and are usually specialized in the areas of art and engineering/science
(www.teach.com, 2018 and Boland, 2016). Magnet schools are founded on the five pillars of
diversity, innovative curriculum and professional development, academic excellence, high
quality instrumental systems and family, and community partnerships: the relationship of these
five equally held characteristics is not only a foundation but assists our students/children moving
forward to a well-prepared future (www.magnet.edu, 2017).
To be admitted into a magnet school, a student must complete rigorous application and
testing; these schools promote diversity and encourage students to attend outside their
“neighborhood” school (Boland, 2016). Magnet schools only accept 10-20% of the students that
apply, making it part of the appeal to attend such a prestigious and well-respected, educational
facility (www.teach.com, 2018). Keeping to a specialized focus along with a distinctive mission,
magnet schools can serve as a focal point for building communication between all stakeholders
(Gamoran, 1996).
Over the last decade, parents have been given a choice for educating their children:
families can send their children to traditional public schools, charter schools, magnet schools,
religious or nonsectarian private schools, or even STEM schools through school choice and
lottery options (Butler, Carr, Toma, & Zimmer, 2013). This ability to “choose a school” creates
the demand for the chosen schools to out-perform the others; they are expected to produce higher
student achievements. Magnet and STEM schools have created an appeal towards parents’
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wishes for their children to perform to the best of their personal ability; in turn, wanting them to
attend a magnet or STEM school over the neighborhood, zoned school.
To keep America globally competitive in an ever changing and increasing economy,
STEM curricula have been introduced as key strategies. Although the definition of STEM is illdefined, the basic foundations of instruction are equivalent across the world. Introducing relevant
real-world experiences with STEM interconnections has become the topic of educational policy
discussions. There have been multiple definitions created to determine the exact meaning of
STEM. The traditional definition includes any curricula that focuses on the concentrated areas of
science, technology engineering and math. Nathan and Nilsen (2009) developed a definition to
analyze STEM as a curricular concept:
“STEM education is an interdisciplinary approach to learning where rigorous academic
concepts are coupled with real-world lessons as students apply science, technology,
engineering and mathematics in contexts that make connections between school,
community, work, and the global enterprise enabling the development of STEM literacy
and with it the ability to compete in the new economy.”
The National Academies (2007 & 2010) Committees on Prospering in the Global
Economy of the 21st century released a report focusing the nation’s attention on STEM
education. This document highlighted the deficiencies in STEM education and introduced federal
support for scholarships for teacher certification and professional development programs for
future STEM teachers. This initiative was the first step towards remedying the immediate
educational challenge.
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Recently, STEM schools, focusing on science, technology, engineering and math, have
begun to appear all over the world hoping to increase a political and business workforce. These
schools incorporate a multi-disciplinary focus with project-based pedagogical principles (Fan
and Ritz, 2014). These schools focus on hands-on/experimental, project-based learning through
student-centered learning (Shapiro, 2013). STEM schools help embrace science education while
incorporating technology as an integral component of the educational experience. Science and
math exploration should encompass technological applications and skills integrated into
meaningful science exploration. Students are exposed to a standards-based initiative where a
complete science and math education incorporates technology skills for learning content and
processes, as well as an individual topic of study (American Association for the Advancement of
Science, 1993).
Urban schools have been part of the recent educational reform; a critical element of the
reform focuses on the STEM agenda. Lipman (2011) explains that “schools are community
anchors; just as closing schools can drive people out of a community, opening new schools can
draw people.” Bullock (2017) posits that STEM has been positioned as a critical part of the
urban educational reform efforts: throughout the U.S., “failing” schools are being repurposed as
selected STEM-intensive academies with a STEM-infused infrastructure. With the reform
concentration being primarily on math and science achievement, implementing a STEM-focused
curriculum makes sense. The Presidential initiative, Race to the Top, provided funds to schools
to further the establishment of STEM schools; the goal was to create 1000 STEM schools by the
year 2020 (President’s Council of Advisor’s on Science and Technology, 2010). One of the
main objectives of a STEM-based curricula is to create a future of STEM professionals that will
be equipped with the quality education to contribute towards a prosperous society. Preparing
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educated and technologically driven citizens will enable our country to continue to participate in
the global race of advanced technological endeavors while maintaining the current and future
economic position. Future students will “play a critical role in whether or not out nation retains
its leadership role on the cutting edge of science and technology,” (Subotnik, Tai, Rickoff, &
Almarode, 2010).
STEM schools offer two dynamics of populations: inclusive and selective. Selective
schools require a prerequisite of academic performance or only allow acceptance for highly
qualified students. Inclusive schools welcome all students from the neighboring communities, as
well as school choice students; all of these students can have a wide range in academia. The
population of an inclusive STEM school is more demographically diverse, with more
economically challenged/disadvantaged, Black and Hispanic students.
According to the National Research Council (2011), “inclusive” STEM-focused
schools are to serve a broader population of students without pre-selective admissions
requirements with a goal of serving a broader demographic of students that better mirrors the
given population at large. These type schools seek to attract a more diverse population while
increasing the opportunity for the traditionally underserved population of students in the areas of
STEM.
STEM school offer benefits that might not be implemented in traditional or magnet
style schools: integrating projects, cooperative learning, and laboratory activities are more the
norm than the traditional “cover the vast amounts of material” in other schools. The collaborative
efforts create real-life scenarios of communication and problem-solving in the real world.
Access to technology is an element of STEM that supports learning and creativity in STEM
projects. The 1:1 technology approach allows each child to have access to their own personal
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computer at all times while learning and at home to complete projects and homework. This
“digital divide” often gives STEM students the advantage over others students at more traditional
schools; computers allow student instant access to any information and allows them to have
research-based reinforcements.
Educators in STEM schools increase student knowledge through motivation for students
to gain an appreciation for what they are learning. When the instructor motivates students,
students are more likely to value their educational experiences and seek future similar
educational endeavors (Piaget, 1954, 1974). Project based learning experiences require students
to synthesize concepts and theories and employ them into practice. Foundational studentcentered educational experiences promote active learning involvement, not only effectively
building science competency, but also enhances self-direction, motivation, and interest in
learning (Samsonov, Pederson & Hill, 2006).
STEM-related teaching follows Vygotsky’s theory of social learning: classrooms
follow a more student-centered approach with more empowerment by the learner. When students
participate in the hands-on experiments, there is more knowledge retention and active
participation due to a genuine interest in the activity. Informal, open learning environments have
assisted in teaching and learning math related concepts.
Guided by the instructor (or themselves- self inquiry), students are able to use technology
(computers) to find answers and participate in inquiring activities; this offers students
individualized learning which creates the opportunity for self-progression. Through these types
of STEM instructional experiences, students are more engaged in realistic scientific inquirybased experiences. Computer based learning has increased the awareness and usage of
collaboration, reflection and autonomy in the classroom (NCES, 2012).
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STEM schools are the perfect scenario for the usage of computer-based programs
(such as “Robot math”) due to the concentration of math and engineering skills necessary for an
integrated activity-based instructional approach. The designed curriculum reinforces
mathematical understanding and can be beneficial to students in the following areas: limiting the
number of concepts being taught in each lesson; reducing the probability of check-and-guess
methods when answering questions, increasing the opportunity to use mathematical solutions,
and increasing the engagement of students through the use of a varied robotics based program.
The installed automatic tutorial prompts, which begin after a student repeatedly answers
incorrectly, helps to reduce the chances of students practicing the guess-and-check method.
“Robot-math,” the instructional approach of teaching math related skills to middle school
students through the context of robotics, focuses mainly on engineering and proportional
reasoning, which is a daily life skill for decision making and planning. “Robotics is being taught
in over 35,000 formal and informal educational settings in the USA (FIRST 2013; REC, 2013)
and a number of educators and researchers have highlighted the potential use of robotics lessons
to reinforce students’ mathematical understanding” (Benitti 2012 and Vollstedt, Robinson, &
Wang 2007).
Robot-math implements the usage of a computer-based 3D game called “Expedition
Atlantis” that creates an individualized experience through the completion of specific
proportional reasoning tasks with individualized tutors; this type of program helps to challenge
the advanced students while continuing to keep weaker students engaged. Differentiated supports
helps to vary the levels of ability within the game; manipulated difficulty settings increase or
decrease the complexity of the calculations.
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The determined student success rate for robot math focuses on targeted skills and
individualized prompts that motivated the proper skills necessary to solve the problems. The
ability to capture students’ attention while raising interests in robotics, mathematics, and raising
the awareness of the importance of mathematics in robotics while keeping them engaged in the
curriculum helps to ensure student-learning gains in mathematics.
Although most learning is through hands-on activities and self-guided pacing, the
guidance of a highly qualified teacher is imperative for complete understanding and
comprehension of each subject matter. In the United States, there is a shortage of highly-quality
educators, leading to state and federal investigation into the teacher recruitment and retention for
STEM education (H.R. 1161, 2009). McConnell (2017) suggests that a report from the
President’s Council of Advisors on Science and Technology from 2012, predicted a shortage
over the next decade of almost a million graduates in the concentrated areas of math and science.
This deficiency of graduate sin these areas of concentration will lead to a shortage of teachers
qualified to teach math and science. The shortage of quality teachers (highly-qualified teachers)
effects the overall branch of education by creating a need for highly qualified teachers and the
impact the absence has on students of these teachers who are not highly qualified.
The foundation of retention for teachers can be attributed to three main objectives:
teacher autonomy and years of experience, salary satisfaction and working conditions
(administrative support and the socioeconomic impact of student families). Schools with higher
populations of low income and minority students propel a higher teacher turn-over than schools
with populations of higher incomes and less non-minority students (Boyd, Lankford, Loeb &
Wyckoff, 2005). The family dynamics of a low income family create a situation for students that
involves less parental support at school and at home (due to multiple work schedules), improper
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healthcare (leading to poor student health), and a lack of resources (emotional, psychological and
academic) at home to encourage academia. Truancy, the intentional absence from school that is
not authorized by the school (McConnell, 2017) also is increased in these situations. The effects
of truancy are not only on the student’s academics, but also on the teacher’s ability to ensure the
student recovers all missed opportunities in class due to their absence.
Educational policy changes leading to better student integration along with smaller
ratios of higher-needs students (low socioeconomic) can help the attrition of science and math
teachers. An alternate option is to recruit people from other STEM related professions into the
teaching field.
The cooperative effort to develop a STEM course involves collaboration, visioning, and
curriculum development with input from all stakeholders: teachers, administration and students.
Students must be interested in the program to encourage student “buy-in” to keep participation
levels high. There has been data showing relevance between student participation and increased
scores in academics (Slavit, Nelson and Lesseig, 2016). The attention to the development of the
school’s culture via students and teachers assisted in creating the school’s vision; which was
essential in promoting the dedication to the STEM formatted curriculum.
STEM education focuses on sense-making, a concept shared by Vygotsky (1978) through
his usage of social constructivist theory, that introduces sense-making in the context of social
mediation and negotiation. Cole and Wertsch (1996) relate sense-making to the “primary of
cultural mediation, a thought that is a negotiated experience dependent on thought, activity and
tools.” Others define sense-making as: “an issue of language, talk and communication;
situations, organizations, and environments are talked into existence” (Weick, Sutcliffe, and
Obstfeld, 2005) and “a process -of conceptualizing the world that can be made visible through an
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examination of the activity and tools embedded in a situation” and how this subsequently leads
participants to specific roles in this shared experience (Roseberry and Puttick, 1998). Sensemaking compliments the application of project-based learning, where students “develop the
conceptual knowledge and application through extended learning experiences around a focus
theme, while also promoting critical thinking, communications, and collaboration,” (Larmer and
Mergendoller, 2010).
Project-based learning and sense-making promote the STEM agenda by providing a
multi-disciplinary curriculum and inquiry-based educational experiences for students to
incorporate for real-world scenario solutions and collaboration. The innovation of STEM-related
curricula stresses risk-taking and experimentation, causing students to be challenged within the
traditional parameters of the educational structures and norms; scenarios such as these propel
STEM school ahead of traditional and magnet schools in areas of real-world challenges and
collaboration with others.
In addition to the financial benefit (getting higher salaries due to demand of educated
students and the understanding credit, purchasing and retirement contributions) of acquiring a
complex math foundation, students who comprehend greater subjective numeracy have been
“associated with more motivation, confidence (belief in one’s own ability), and positive
emotions to numbers; all of which led to a greater engagement with numbers,” (Peters and
Bjalkebring, 2015). Cohen and Sherman (2014) focus on the benefits of the self-affirmation
theory, people confirming valued aspects of their self-concepts, due to a positive experience with
math; these aspects act as psychological resources for dealing with “threats” to their self-concept.
“The self-affirmation theory proposes that people are motivated to protect their view of
themselves as good, moral, and efficacious, suggesting a protective effect for subjective
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numeracy in particular,” (Yeager and Walton, 2011). Students who perform well in math may
improve their self-confidence due to the encouragement they receive from the collaborative
aspect of the classroom. The values-affirmation scenario promotes less stress and anxiety about
each student’s individual performance, help prevent poor performance due to feelings of
isolation in academics, and reduce the possibility of academic failure (Sherman, Bunyan,
Cresswell, & Jaremka, 2009).
Louis, Dretzke & Wahlstrom (2010) illuminate the idea that school culture, student
experiences school-wide activities, which account for a significant higher level of student
achievement. “A substantial portion of mathematical discourse research indicates that students’
learning improves when learners use consensus building to develop their conceptual
understanding, and engage in learning environments that foster engagement and participation
(Amit and Fried, 2005): students are more engaged in learning and report better understanding
when participating in decentralized classroom conversations that emphasize developing
understanding of mathematical concepts over achieving a correct answer,” (Amit and Neria,
2008).
The art of communication and the building of communicative strengths is imperative
for success in the global community. The discussions between teachers and students, as well as
between peers, is delivered within two different means. Classroom discourse usually follows one
of two types: authoritative or dialogic. Traditional classrooms usually implement the
authoritative style, where the teacher retains the authority and control over classroom discussions
and conversations. This type of discourse is reflective of a power social structure among
participants where the teacher is portrayed as the source of knowledge. In this type of dialogue,
students respond directly to the teacher rather than each other. Dialogic discourses instill equality
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in the participants of conversations and promote participation to develop personal solutions or
explanations. Dialogic discourse propels individual thinking and allow for exploration of
different perspectives, theories and opinions through conversations involving collaboration and
interaction between the teacher and other students with attention being towards a deeper
understanding and content knowledge. Teachers with higher levels of content knowledge who
implement dialogic discourse offer students more meaningful, though-provoking questions that
result in better student understanding and conceptual development of the course content (GessNewsome, 1999; Talbert, McGlaughlin, & Rowan, 1993).
Instructional frameworks at a STEM school incorporate collaborative groups, writing to
learn, scaffolding questionings for student comprehension, classroom discussions, and dedicated
literacy focus in all classes; this procedure enhances student exploration and invention to foster a
culture of collaborative inquiries. Studies have shown that students who participate in an inquirybased approach have improved attitudes towards academics, while traditional educational
approaches have shown more negative attitudes (Gibson, 1998). Teachers are immersed in
ongoing professional development and leads to the success of the school. Students are becoming
creative, critical-thinkers to solve real-world problems; using these tactics, teachers are preparing
students at a STEM school for high-demand tech jobs (Yednak, 2015).
Along with the STEM initiative, the STEAM approach, integrating elements of art,
skills and creativity into learning and teaching practices of mathematics and culture, help
students relate hands-on problem solving to their situational challenges in the classroom. Alberts
(2009) states that learning by inquiry is assumed to follow the thinking paths of scientists;
inquiry-based learning is expected to support the understanding of cause and effect, of
relationships as well as of the power to predict along with reaction and control (Illich, 1971 and
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Gardner, 1991). Driver, Leach, Millar & Scott (1996) also believe that a hands-on approach for
learning allows students to discover knowledge via collecting empirical evidence, by building
upon critical analyses, by searching for independent confirmation and by integrating results from
observations and/or experiments. Lederman and Lederman (2012) posit that inquiry-based
learning has also been linked to a more collaborative approach to learning with focuses on
sharing solutions, formulating questions, peer collaboration, performing hands-on experiments
while extracting valid conclusions, and applying research tactics to solve problems.
Political leaders were motivated to initiate supports for a K-12 STEM program due to
the concerns from United States educational stakeholders with their concerns of the nation’s
ability to prepare students for a STEM-related workforce (Augustine, 2005; Carnevale, Smith &
Strohl, 2010). The job market for STEM based fields has grown over the last 10 years,
promoting the need for STEM schools. “As a result, USA policymakers, researchers,
administrators, and educators at all levels are seeking interventions in K-12 STEM education to
stimulate early interest in STEM careers and strengthen STEM career pathways for all students”
(Carnevale, Smith, & Melton, 2011). Over the next decade, over one million graduates will be
produced in the U.S. in order to meet the demands of the country, according to the report by the
president’s Council of Advisors on Science and Technology (Yednak, 2015). “A solid grounding
in STEM education can bolster the U.S. economy: the U.S. Labor Department projects that 26 of
the 30 fastest growing occupations for 2018 will require preparation in the STEM fields, and 14
of them will require a bachelor’s degree or higher” (Lacey and Wright, 2010). There is no
specialized test for admittance and are open to all students; however, others can be selected
based on academic achievement and lottery-based selections.
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High Stakes Testing
Through the traditional method of the learning process, students are most exposed
to the content by the classroom teacher; concepts are learned, and students have the opportunity
to gain an understanding of the theoretical background and purpose of the theories. In the late
1980’s and early 1990’s, there was a push in education for more rigorous standards (from the
minimum competency), and that tests would align with those standards; this encouraged teachers
to “teach the standards” (Resnick & Resnick, 1992). As a result of NCLB (2001), there has been
an increase in frequency of high-stakes testing (Cocke, Buckley, and Scott, 2011). Standardized
educational assessments are measurement instruments designed to quantify test-takers’ abilities
in areas such as literacy and numeracy. Their fundamental aim is to achieve reliable
discrimination between students who differ in the degree to which they possess the knowledge,
skills and abilities assessed (Howard, Woodcock, Ehrich, and Bokosmaty, 2017). Ernst (2008)
suggests that cognitive assessments can be used in conjunction with performance assessments to
provide evaluation of educational competencies. Principals and teachers are under continuous
pressure to improve student learning; the ability to analyze standardized testing data provides a
tool for educators to use in their effort to combat students’ deficiency in learning (Stephens,
2010).
A fundamental aim of standardized educational assessment is to achieve reliable
discrimination between students differing in the knowledge, skills and abilities assessed
(Howard, et. al, 2017). These assessments help provide educators with information about
students and can be used in different educational means (gifted, special education, etc.).
According to Clemson and Clemson (1996), assessment may be criterion-referenced, where
success is measured against the task itself, or norm-referenced, locating work in relation not only
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to the task but also to the work of others. Criterion-referenced and norm-referenced tests are
examples of summative assessments. Formative assessments are constructed to monitor student
progress during the ongoing learning process (Stiggins, 2008); these concepts fall into two
catеgoriеѕ: aѕѕеѕѕmеnt of learning (summative) and aѕѕеѕѕmеnt for learning (formative).
Summative, end-of-year testing is given in the form of standardized testing; standardized
testing gives the students the opportunity to demonstrate knowledge of the content areas (Bowen
and Deluca, 2015). The use of standardized testing was for district accountability in the 1980s;
currently the idea of standards-based accountability is in full stride (Linn, 2000). The state of
Georgia has utilized a variety of standardized assessments to measure the skills and knowledge
mandated by the State content standards (www.gadoe.org). The Criterion Referenced
Competency Test (CRCT) was used to assess students in grades 1st-8th; originally testing on the
Quality Core Curriculum (QCC) standards (2000-2007), then changing to a Georgia Performance
Standard (GPS) curriculum (post-2007) (Brink, 2011).
Scores for the QCC and CRCT were given in each content area of math, social studies,
science and English; scores ranged from 150-500 in each domain for each content area. Scale
scores 350 or above were identified as exceeding standards; scale scores 300–349 were identified
as meeting standards, and scale scores below 300 were identified as not meeting standards.
However, scores below 300 indicated a need for remedial instruction (Cox, 2006). The scores
changed when GPS was introduced as the standard curriculum to be used. Although scale scores
were still used, 850 or above was identified as exceeding standards, 800–849 was identified as
meeting standards, and below 800 was identified as not meeting standards (Brink, 2011). With
this information, educational policymakers can determine the extent to which prescribed
educational standards are being met and can provide supports to districts, schools and individuals
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to better meet these standards; as a result, such tests have increasingly been used to make
significant decisions related to students, teachers, administrations, communities and schools
(Madaus, 1988). The “newer” standards with the GPS-based CRCT dictated a passing score in
reading and math for grade promotion by 3rd, 5th and 8th graders.
In 2013-2014, the CRCT was retired after the summer retest and was replaced with the
Georgia Milestones Assessment System (GMAS or Georgia Milestones) (Georgia Department of
Education. (2018a). This assessment is given to students in grades 3 through high school and
measures “how well students have learned the skills and knowledge outlined in the state-adopted
content standards in English Language Arts, math, Science and Social Studies” (GaDOE, 2018a).
This assessment is not only multiple choice, but also constructive response and includes written
components, while being administered online in some instances. Pencil and paper administration
is still used as the transition to completely online is being implemented. Even though the Georgia
Milestones test is used primarily to gauge a student’s readiness for the upcoming grade level; it
also serves as a “key component of the state’s accountability system- the College and Career
Ready performance Index (CCRPI),” (GaDOE, 2018a).
This assessment is scored utilizing four achievement levels to describe mastery content
described and outlined by Georgia’s content standards: beginning learners (do not yet
demonstrate proficiency-needing substantial academic support to be prepared for the next grade
level), developing learners (demonstrate partial proficiency-need additional academic support to
ensure success in the next grade level), proficient learners (demonstrates proficiency-prepared
for the next grade level and on track for college and career readiness), and distinguished learners
(demonstrate advanced proficiency-well prepared for the next grade level and well prepared for
college and career readiness) (GaDOE, 2018a). Detailed and content specific concepts are
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explained by the Achievement Level Descriptors (ALDs) and used as a narrative to summarize
the progression of knowledge expected by each stage of learner (GaDOE, 2018a). Students
should receive a proficient score on the content areas to be promoted to the next grade.
Summary
The education of a student is one characteristic that can set them apart from others. The
ability to prosper from what you learn allows you to become a global citizen that perpetuates
determination and skill. Through the passing of many government initiatives, higher education
opportunities became available. The G.I. Bill Act (1944), A Nation at Risk (1983), and No Child
Left behind (2001) have pushed education to the forefront of political attention allowing the
nation to realize how important it is to stay globally competitive through educational means.
STEM, magnet and traditional middle schools have been compared to determine the
difference in standardized test scores by using the Georgia Milestone Assessment System
(GMAS). By delving into the history and changes of education over the past few decades, we can
see how they evolved, creating the atmosphere to generate productive citizens. The evolution of
standardized testing allows us to test students on skills and content knowledge; whereas,
classroom tests only acknowledges a small portion of the curriculum learned. By using
standardized tests, we can differentiate between the three types of middle schools to determine
whether there is a significant difference in the scores of 8th grade students in Math. Through
assessments, schools can identify current areas of strengths and weaknesses, as well as creating a
guide to expedite educational advancements.
The changing of the structure of schools have created environments to teach students in a
manner that is least restrictive while focusing on collaboration, innovation, and student-centered
learning. STEM, magnet and traditional middle schools have altered the pedagogy of teachers to
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take the focus off the teacher and become a facilitator of personalized learning. Each student can
take responsibility of their own learning, therefore, making it personal to become educated.
STEM based education not only supports the basic concepts of science, technology,
engineering and math, it helps prepare students for a better future. By using the knowledge of
mathematical concepts to foster ideas of purchases, credit, and retirement, the future of students
will assist them in prospering as adults. Math skills are used daily and will benefit students who
master them. Creating environments that allow students to learn through real-world scenarios can
propel the future populations into a globally competitive nation. The importance of STEM based
learning is imperative for the nation’s future as a leader in science, technology, engineering and
math.
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CHAPTER THREE: METHODS
Overview
This quantitative study examines 8th grade Georgia Milestone Assessment System scores
in the content area of Math by comparing the scores at three different types of public middle
schools: traditional 6th - 8th grades, STEM K-8th grades, and magnet 6th -12th grades. The study is
performed to determine whether the type of school attended impacts the learning of an 8 th grade
child in the subject of Math. Research was conducted in three Title 1 public middle schools in
the surrounding area of Atlanta, Georgia. Data is collected using GA Milestone data from the
guidance department from each school; personal student demographic data / information was not
used as collected data. GA Milestone scores were compared from each school to determine
whether the environments created any differences in scores from the three types of schools. The
purposes of Chapter Three are to describe the sample population used for the study, instruments
used for collecting data, methods, materials, and procedures used for collecting data, and
selection and use of statistical procedures utilized in analyzing the collected data.
Design
The quantitative approach used in this study was causal-comparative; this type of study is
used when trying to uncover a cause-and-effect relationship and attempts to identify how groups
are affected by the same variable. It compares two or more groups of participants, such as
STEM, magnet and traditional middle schools, and does not try to form a relationship between
the groups, but in the variable itself. This quantitative study will establish whether or not an 8th
grade public school environment (STEM, magnet or traditional) determines the achievement
score on the standardized, norm-referenced Georgia Milestone Assessment System test. Data
were collected using the Georgia Milestone Assessment System, the standardized, end of year
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test for middle grades, for the 2017-2018 and 2018-2019 Math test scores. Scores were coded as
“traditional, STEM or magnet” for comparison tests and identification purposes. Only one set of
students (2017-2018 – 7th grade, 2018-2019 - 8th grade) per school will be utilized in this study;
because the groups were pre-existing, there is no true randomization in the groupings of scores.
The covariate scores, which will be used to adjust the eighth grade mean scores for pre-existing
differences for the three school types, are a matched set of seventh grade student Math scores.
Research Question
The study will examine the following research question to determine how performance of
8th graders on the standardized testing (using the Georgia Milestone Assessment System from
2017-2018 and 2018-2019) can be determined by the middle school environment (traditional,
magnet or STEM schools) in which they learn.
RQ1: Is there a difference in 2019 eighth grade students’ scores in Math (adjusted by the
covariate) on the Georgia Milestones Assessment System for magnet, STEM, and traditional
middle schools?
Hypothesis
The null hypothesis for this study are as follows:
H01: There will be no statistically significant differences in eighth grade students’ Math
scores (adjusted by the covariate) on the Georgia Milestones Assessment System for magnet,
STEM, and traditional middle schools.
Participants and Setting
Eighth grade classes in each of three types of public schools, traditional, magnet and
STEM, who participated in the Georgia Milestone Assessment System standardized test during
the 2017-2018 and 2018-2019 academic school year will participate in the study: an estimated
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200-300 students per school. These individual level scores are comprised of statistically
compiled test results which reflect the achievement of all eighth-grade students that completed
the Math Georgia Milestone test. It was necessary to examine individual scores of each eighth
grader because the goal was to determine whether the learning environment of a particular school
setting directly related to the achievement of each 8th grade student.
For this quantitative research study, the data compiled was not manipulated or altered in
any way. There are many different manners of collecting data; this data was collected ex post
facto from archival data (Creswell, 2009; Lauer, 2006; Lodico, Spaulding, & Voegtle, 2010).
Demographic data was collected to ensure that the schools that are being compared are similar.
Demographics are descriptors that give detailed information about the participants in the study.
This allows the researcher to report the findings in a context so the results can be better
interpreted. The 2017-2018 standardized test scores were used as the covariate while comparing
them to the most recent 2018-2019 standardized test scores.
Instrumentation
The Georgia Milestone Assessment System will be the instrument used to measure the
gains or losses in test data from the 2017-2018 to 2018-2019 academic school years. Each
student body currently in 8th grade (2018-2019) will be used for the data necessary for the
comparison. “The Georgia Department of Education (GaDOE) oversees the development of the
Georgia Milestones Assessment System and adheres to the Standards for Educational and
Psychological Testing (2014) as established by the American Educational Research Association
(AERA), the American Psychological Association (APA), and the National Council on
Measurement in Education (NCME),” (GaDOE, 2016, p. 1).
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The Georgia Milestone Assessment is a criterion standardized test that assesses a
student’s competency in Reading/Language Arts, Math, Science, and Social Studies based on the
Georgia’s Common Core Performance Standards. The GMAS is scored on a predetermined
standard of performance or criterion (Lodico, Spaulding, & Voegtle, 2010). Each criterion on
which the students are scored against was the specific GPS for each content area and grade level.
The Georgia Milestones Assessment System has a clear identification resulting
establishing clear validity: to be a measure of how well students have mastered the state’s
content standards and how well they acquired the skills and knowledge described in the state’s
rigorous content standards. The evidence for validity relies on the ability for the GMAS to
measure the intended content standards and how the score measures the student’s actual
performance. Permission to use the data will be requested and approved by the Superintendent of
the county and principal of the schools.
To measure the reliability of the GMAS, the Cronbach’s alpha reliability coefficient was
used incorporating Crocker and Algina’s formula (1986); results measuring from 0.89-0.93 from
3rd grade to high school assessments for 2016-2017 and 0.87- 0.93 for the 2017-2018
assessments. These Cronbach scores are well estimated and provide a reliable picture of student
performance. These tests have a degree of validity due to their purpose of which they are
intended to analyze and measure. “The reliability indices indicate that the tests provide consistent
results and that the carious generalizations of test are justifiable: these strong indicators of
reliability also support the tests’ claim for validity,” (GaDOE, 2018, p. 7).
Procedures
After gaining approval from the Internal Review Board (IRB) at Liberty University
(Appendix A) and the local school Board of Education (Appendix B), the researcher will begin
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to collect data to conduct the research. Prior to the implementation, a thorough review of
literature was completed. The review of literature focused on the advances in educational reform,
history of traditional, magnet and STEM schools, and the utilization and alterations of
standardized testing in Georgia.
The local Board of Education will grant the researcher permission to use the 2018 and
2019 Georgia Milestones Assessment Survey standardized test scores. With the assistance of
office personnel and other administrators, and Infinite Campus (the school system’s student
directory for data), the researcher will gain access to permanent records for the standards-based
report cards for the 2017-2018 and 2018-2019 academic school years for all current 8th grade
students in the traditional, magnet and local STEM school. Because the researcher did not use
any personal identifiers in the reporting of the data, parent permission was not necessary for data
retrieval. Personal identifiers, teacher information, and demographic data was removed from the
data before the research received the information to comply with all FERPA regulations and to
protect the privacy of students and teachers.
The researcher identified all current 8th grade students enrolled in the local school system
in the three schools for the 2018 and 2019 academic school years to have valid test scores. The
researcher will use Infinite Campus to collect data on the math standardized test scores; this
information will be placed into an Excel spreadsheet for comparison. Only the name of the
school will be given as an identifier for the scores; no personal identification of students,
teachers, or demographic information, or classroom assignment will be used.
Scores on the Georgia Milestone Assessment System, a standardized test
required by the Department of Education of the State of Georgia, used by all elementary and
middle schools in a north Georgia county, were examined to determine the difference regarding
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student learning as measured by between the 7th (2018) and 8th (2019) graders scores in math that
students received on the GMAS. Then, subgroups were examined to determine differences in the
mean math GMAS scores (in boys and girls) that would indicate whether school settings provide
an equal environment to all students.
Data Analysis
In this qualitative study, the data will be analyzed using the SPSS (Statistical Analysis
Software), creating descriptive data for the Georgia Milestones Assessment System standardized
test scores in math. In analyzing the data, the SPSS software will be used to conduct various
statistical analyses, such as: independent samples t-test, normal distribution patterns, and
measures of central tendencies (George and Mallory, 2011).
An Analysis of Covariance (ANCOVA) will be used to randomize the 2019 8th grade
GMAS assessment scores amongst the students in the three local middle schools. Data will be
compared to determine if there is a correlation between student scores and the environment in
which students learn (magnet, traditional or STEM middle schools). This analysis will also
determine whether the difference in scores is by chance or if there are real differences between
the three middle schools and their standardized test scores for 8th grade.
The data will be entered into an Excel spreadsheet and coded with “1” for traditional
middle school, “2” for STEM middle school, and “3” for magnet middle school. The dependent
variable to be used is the standardized test scores in math for the 2019 academic school year. The
difference in growth from the 2018 and 2019 test scores was also entered into the spreadsheet.
The data will be transferred to the SPSS Statistical Analysis Software for analysis. The covariate
to be entered will be the 2018 standardized test scores in math for each student. In the
ANCOVA, the dependent variable (math scores in 2019) is equal across the independent variable
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(types of middle schools used- magnet, traditional, and STEM), while controlling for the effects
of other variables/covariates (2018 standardized test scores in math).
Nine assumptions tests will be completed to determine whether they have been violated.
The first three assumptions can be completed without any statistical analysis software:
assumption 1 measures the dependent variable and covariate variable on a continuous scale;
assumption 2 independent variables should consist of two or more independent groups; and
assumption 3 assures there is no relationship to the groups, meaning no one person is involved in
more than one group. Assumption 4 requires no outliers to be used; this can be checked using
SPSS. Assumption 5 checks for normal residuals of a robust nature to ensure valid results are
attainable; a Shapiro-Wilkes test of normality will be used to test. Assumption 6 requires the
usage of a Levene’s test for homogeneity of variances using SPSS software. Assumption 7
utilizes the scatter plot of the covariate to show linearity of the covariate in relation to the
dependent variable at each level of the independent variable. Assumption 8 can determine
homoscedasticity by completing a scatter plot of the standardized residuals against the predicted
values. Lastly, assumption 9 checks for interaction between the covariate and the independent
variable by using the homogeneity of regression slopes. There should be no interaction between
these two variables. If there is a statistically significant difference (.005) between the adjusted
means, a pairwise comparison will be completed to distinguish where the differences lie.
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CHAPTER FOUR: FINDINGS
Overview
The chapter describes assessed data and statistical analysis performed in this chapter
using SPSS Version 27. This chapter includes performance ratings of the county, and each
individual school are summarized by an overall performance snapshot. This snapshot is a
combination of the overall performance ranking in the state, academic growth ranking in the
state, 8th graders on or above reading level, CCRPI score, student mobility score, school climate
rating and GMAS Math scores. CCRPI rankings occur annually and is Georgia’s tool for
measuring how the state, counties, and individual schools help their students to achieve their
goals. CCRPI is based on five components: content mastery, progress, closing gaps, readiness,
and graduation rates (high schools only): as well as subgroup performances, attendance, school
climate and school efficiency star rating. Student mobility refers to the movement of students in
and out of a school other than for grade promotion; in other words, students changing schools in
the middle of a school year due to voluntary or involuntary actions. Student mobility increases
the risk of students graduating or graduating with delay. This may also be a “key indicator to
identify vulnerable students and help keep them a path to academic achievement,” (Sparks,
2016).
In conjunction with the state’s report card information for each school and county,
statistical information can give a more thorough understanding of the overall performance. An
Analysis of Covariance (ANCOVA) will be used to randomize the 2019 8th grade GMAS
assessment scores amongst the students in the three local middle schools. The Shapiro-Wilks test
of normality, Levene’s test for homogeneity of variances, scatter plots of the covariate, and
interaction between the covariate and the independent variable by using the homogeneity of
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regression slopes are tests to determine whether there is difference between the schools scores on
the GMAS.
Research Questions
The research question was developed to address the effectiveness of STEM school’s
curriculum and environment in the areas of math compared to the curricula and environment in
traditional and magnet middle schools. The study will examine the following research question
to determine whether the environment of a middle school affects the standardized test scores for
8th grade students and to identify any difference in the mean of the scores for each type of school.
These were the questions the research sought to answer through the use of the chosen
methodology:
Research Question
Is there a difference in 2019 eighth grade students’ scores in Math (adjusted by the
covariate) on the Georgia Milestones Assessment System for magnet, STEM, and traditional
middle schools?
This research question allowed for the analysis of the local standardized assessment data
from the 2017-2018 and 2018-2019 GMAS. In answering these questions, trends in the data in
regard to math or how the assessment scores have a normal distribution or deviation from
normality were noticed.
Null Hypothesis
The null hypotheses for this study are as follows:
H0: There will be no statistically significant differences in eighth grade students’ Math scores
(adjusted by the covariate) on the Georgia Milestones Assessment System for magnet, STEM,
and traditional middle schools.
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An Analysis of Covariance (ANCOVA) was used to randomize the 2019 8th grade
GMAS assessment scores amongst the students in the three local middle schools. The covariate
to be entered will be the 2018 standardized test scores in math for each student. In the
ANCOVA, the dependent variable (math scores in 2019) is equal across the independent variable
(types of middle schools used- magnet, traditional, and STEM), while controlling for the effects
of other variables/covariates (2018 standardized test scores in math).
Descriptive Statistics
The mean (M), or the average, of the standardized testing scores were calculated for each
school. Each school’s average had no definitive outliers. The STEM school’s mean (M) for the
2017-2018 academic school year averaged 525.83. For the 2018-2019 academic school year, the
STEM school averaged 527.779. The Stem school’s original population size (N) for the 2018
academic testing year was 271 with a sample size (n) of 226; 2019 testing data population size
(N) was 259 with a sample size (n) of 226. 45 students were eliminated from the sample size in
2018 and 33 students were eliminated from the sample size in 2019 due to not having
consecutive data for 2 academic school years, either by not attending the school for the two years
studied or having unsubstantiated data for these two years. The standard deviation (SD) for the
STEM school in 2018 was 44.553; whereas it was 43.106 in 2019.
The traditional middle school’s mean (M) for the 2017-2018 academic school year
averaged 481.974. For the 2018-2019 academic school year, the traditional middle school
averaged 497.970. The traditional school’s original population size (N) for the 2018 academic
testing year was 460 with a sample size (n) of 234; 2019 testing data population size (N) was 359
with a sample size (n) of 234. 226 students were eliminated from the sample size in 2018 and
125 students were eliminated from the sample size in 2019 due to not having consecutive data
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for 2 academic school years, either by not attending the school for the two years studied or
having unsubstantiated data for these two years. The standard deviation (SD) for the traditional
school in 2018 was 32.578; whereas it was 41.546 in 2019.
The magnet school’s mean (M) for the 2017-2018 academic school year averaged
496.863. For the 2018-2019 academic school year, the magnet school averaged 508.269. The
magnet school’s original population size (N) for the 2018 academic testing year was 327 with a
sample size (n) of 227; 2019 testing data population size (N) was 344 with a sample size (n) of
227. 100 students were eliminated from the sample size in 2018 and 117 students were
eliminated from the sample size in 2019 due to not having consecutive data for 2 academic
school years, either by not attending the school for the two years studied or having
unsubstantiated data for these two years. The standard deviation (SD) for the magnet school in
2018 was 48.862; whereas it was 47.494 in 2019.
Mode is the most frequently occurring number in a list of data or set of numbers. The
STEM school’s mode for the 2017-2018 academic school year was calculated as 480. For the
2018-2019 academic school year, the STEM school mode was calculated as 523. The traditional
school’s mode for the 2017-2018 academic school year was calculated as 472. For the 20182019 academic school year, the traditional school mode was calculated as 485. The magnet
school’s mode for the 2017-2018 academic school year was calculated as 478. For the 20182019 academic school year, the magnet school mode was calculated as 477.
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Table 1 – Descriptive statistics for 2018-2019

2018

Mean

Median

Mode

STEM

Population Sample
size (N)
size (n)

525.832

523.5

480

271

226

Standard
deviation
(SD)
44.553

Traditional

481.974

480

472

460

234

32.578

Magnet

496.863

486

478

327

227

48.862

STEM

527.779

526

523

259

226

43.106

Traditional

497.970

495

485

359

234

41.546

Magnet

508.269

495

477

344

227

47.494

2019

Overall performance scores encompass the College and Career Readiness Performance
Index (CCRPI) for each school/district. These scores are a combination of 5 components and a
possible total of 100 points. These categories include Content Mastery (30%), Progress (35%),
Closing Gaps (15%), Readiness (20%), and Graduation Rate (high schools only) (GaDOE,
2018c). (Due to a revised calculation for CCRPI in 2019, the 2018 scores cannot be used as a
direct comparison.) In 2019, the county used for the data collection had an overall performance
ranking 62% higher than other counties in Georgia. This means that the county’s overall
performance in the sections of Content Mastery, Progress, Closing Gaps, Readiness, and
Graduation Rates ranked higher than 62% of the schools who utilized the GMAS as an
assessment tool for the 2019 academic school year. Individual school assessment rankings
showed the STEM school had an overall performance ranking 72% higher; the traditional school
had an overall performance ranking 57% higher; and the Magnet school had an overall
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performance ranking 35% higher than the other schools in the state. This means that each
individual school had overall performance rating in the sections of Content Mastery, Progress,
Closing Gaps, Readiness, and Graduation Rates that were higher than the other schools in the
same county who utilized the GMAS as an assessment tool for the 2019 academic school year.
Academic growth is determined by the calculation of a student’s growth percentiles to
establish progress in Language Arts and Mathematics, weighted by the level of growth (GaDOE,
2018c). These student growth percentiles are used to compare students who have had similar
growth achievements in the past. The county used for the data collection had an academic growth
ranked 43% higher than other middle schools in the state. Academic growth for the STEM
school was 72% higher than other schools in the state. Academic growth for the traditional
school was 62% higher than other schools in the state. Academic growth for the magnet school
was 22% higher than other schools in the state.
The grade level reading indicator Lexile score cutoff is determined by the percentage of
students who achieve grade level or above in English Language Arts of the GMAS divided by
the total number of students with Lexile scores (GaDOE, 2018c). (Due to a revised calculation
for CCRPI in 2019, the 2018 scores cannot be used as a direct comparison.) The county used for
the data collection had a ranking for 8th graders for reading on or above grade level was higher
than 59.1% than others in the state. The STEM school ranking for 8th graders for reading on or
above grade level was higher than 83.4% than others in the state. The magnet school ranking for
8th graders for reading on or above grade level was higher than 60.6% than others in the state.
The traditional school ranking for 8th graders for reading on or above grade level was higher than
60.6% than others in the state.
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Table 2 – CCRPI 2019 Ratings

CCRPI 2018
CCRPI 2019
Overall
performance
Academic
growth
8th graders
reading
on/above
grade level
Student
mobility
Climate
rating

County
70 - C
75.4 - C
62% higher
than state
43% higher
than state

STEM
78.1 - C
81.4 - B
72% higher
than state
72% higher
than state

Magnet
53.1 - F
69.8 - D
35% higher
than state
22% higher
than state

Traditional
69.6 - D
76.9 - C
57% higher
than state
62% higher
than state

59.1%

83.4%

60.6%

60.6%

23.1%

4.5%

24%

20.7%

4 out of 5

4 out of 5

5 out of 5

Results
The Univariate of Analysis tests presented the descriptive statistics as “normal.” There
were no outstanding data or calculations to imply that the standardized test scores were skewed
(See Table 3- Descriptive Statistics). The Tests of Between-Subjects Effects data showed
significance between Group 1 (traditional middle school) and Group 2 (STEM middle school)
with a significance of d=.034 (see Table 4- Test of Between-Subjects Effects). The Adjusted
Means table explains the 2019 means were adjusted by differences in the 2018 means and shows
the distribution of standard errors and means for each group (See Table 5- Adjusted Means).
The Shapiro-Wilks Test of Normality was used to detect any departure from normality in
data; this test rejects the hypothesis of normality if the p-value results are equal to or less than
0.05. When the normality values of the Shapiro-Wilks table were assessed, the examination of
the data obtained from the 2019 GMAS scores showed no normal distribution (see Table 6 –
Shapiro-Wilks Results). The examined data shows a significance level with the Traditional
middle school of .033, STEM middle school of .004 and Magnet middle school of .000. This
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means that the data significantly deviates from a normal distribution, in turn, rejecting the Ho of
there being no statistical difference amongst the schools scores on the GMAS.
Levene’s Test for Homogeneity of Variances was used to assess the equality in variances
for the three different groups. If the results display a p-value of less than 0.05 significance level,
the difference in the sample variations are unlikely to have happened based on random sampling
from a population with equal variances. The results of the Levene’s Test showed a significant
level based on the mean at .016 and based on the trimmed mean (.021), but not a significance
based on median or based on the median and adjusted with the df (each at .057) (See Table 7 –
Levene’s Test for Homogeneity of Variances). Therefore, the results of the Levene’s Test for
Homogeneity of Variances that show a significant p-value, we reject the null hypothesis of equal
population variances; nonsignificant p-value indicates that the variances are equal and there is no
difference amongst the variances in the groups. However, in some cases, such as this, it does not
mean that the null hypothesis was proven to be true, it can mean there was insignificant evidence
to allow rejection of the null hypothesis. Test results have shown significant differences amongst
some groupings, but not others in this study.
Lastly, the Pairwise Comparison shows significance between Groups 1 (traditional
middle school) and Group 2 (STEM middle school); the significance was d=.030 in the
comparison of traditional and STEM schools (See Table 8- Pairwise Comparisons). Overall, the
results show that amongst the three types of middle schools compared, Traditional, STEM, and
Magnet, there was only a significance between the 7th and 8th grade test scores between the
Traditional and STEM schools. There were no significant differences between the Traditional
and Magnet (d=.966) or STEM and Magnet (d=.255) standardized test scores. Tables 3-11 help
convey the statistical results for the above-mentioned tests.
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Table 3- Descriptive Statistics

School Key
1 – Traditional Middle School
2 – STEM Middle School
3 – Magnet Middle School

Table 4- Test of Between-Subjects Effects

Table 5- Adjusted Means

68
Table 6 – Shapiro Wilk Results

Table 7 – Levene’s Test for Homogeneity of Variances

Table 8- Pairwise Comparisons

ANCOVA Summary
The Analysis of Covariance (ANCOVA) is a statistical test used to control for the effects
of the covariate on the relationship between the predictor and the outcome variable. In this
statistical test, the covariate measured in a continuous level; the covariate used in this study were
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the GMAS Math scores from 2018 for the traditional, magnet and STEM middle schools.
Levels of a categorical variable or independent groups (GMAS Math scores from 2019) are
represented by the predictor variable. Before an ANCOVA can be used, there are assumptions
that must be met: the assumption of normality must be met by the covariate and outcome
variables, a homogeneity of variance between independent groups must be obtained, the
covariate cannot be correlated at an outcome higher than .80 and lastly, the homogeneity of
regression must be met with the association of the covariate and the outcome variable must be
similar in each independent group.
Levene’s Test for Homogeneity of Variances showed the 2019 scores (See Table 7 –
Levene’s Test for Homogeneity of Variances): based on mean were F(2,684)=4.186, p=.016;
based on median were F(2, 684)=2.875, p=.057; based on median and with adjusted df were
F(2,668.626)=2.875, p=.057; and based on trimmed mean F(2,684)=3.869, p=.021. This verifies
a significance in the mean and trimmed mean; but not significance within the median or the
median with adjusted df.
The grouping/categorical variable (school type) showed a significance of .034 (less than
.05 for significance); which describes a significant difference between the groups (or levels of
the variable). Due to the significance of this variable, it is evident that there are significant
differences between the groups (or levels) when controlling for the covariate.
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CHAPTER FIVE: CONCLUSIONS
Overview
The purpose of this quantitative study was to determine whether there is a difference in
the 8th grade Math Georgia Milestone standardized testing scores within the three types of
middle schools: STEM, magnet, and traditional middle schools. This study emphasizes the
effectiveness of a middle school learning environment on the Georgia Standardized Assessment
(Georgia Milestone Assessment System - GMAS) in the subject of Math. This quantitative
research study compares the student achievement data of a large urban school system’s STEM
school to those of a traditional middle school and magnet middle school in the subject of math in
the progression from 7th to 8th grades. Approximately 200+ students’ scores from each school
will be compared using an ANCOVA to determine the gains in Math. The results of the study
will provide insight into the emphasis a learning environment has on the students’ standardized
assessment scores. This study will add to the research that indicates that STEM schools are more
effective in math when compared to the other local middle schools.
Discussion
Chapter two of this study reviewed the existing literature surrounding the three types of
middle schools and their evolvement from junior high to middle school. It also focused on
insight into the theoretical framework of national changes in education. Information concerning
the culture of a school and how it can affect a student’s education and psyche is also presented in
the research.
The transformational process from a traditional junior high concept to a middle school
concept was initially introduced to meet the needs of this age group of students. The primary
philosophy of a school transitioned from a content-centered (junior high) to a student-centered
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(middle school), team-oriented school position. This evolvement also incased potential threats to
culture and climate, as well as communication. The Association for Middle Level Education
(AMLE) “Keys to Educating Young Adolescents,” described success for middle schools as
having the following components:
Curriculum, Instruction, and Assessment
•

Educators value young adolescents and are prepared to teach them.

•

Students and teachers are engaged in active, purposeful learning.

•

Curriculum is challenging, exploratory, integrative, and relevant.

•

Educators use multiple learning and teaching approaches.

•

Varied and ongoing assessments advance learning as well as measure it.

Leadership and Organization
•

A shared vision developed by all stakeholders guides every decision.

•

Leaders are committed to and knowledgeable about this age group,
educational research, and best practices.

•

Leaders demonstrate courage and collaboration.

•

Ongoing professional development reflects best educational practices.

•

Organizational structures foster purposeful learning and meaningful
relationships.

Culture and Community
•

The school environment is inviting, safe, inclusive, and supportive of all.

•

Every student’s academic and personal development is guided by an adult
advocate.

•

Comprehensive guidance and support services meet the needs of young
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adolescents.
•

Health and wellness are supported in curricula, school-wide programs, and
related policies.

•

The school actively involves families in the education of their children.

•

The school includes community and business partners. (This We Believe,
2010).

By following the recommended concepts/characteristics of AMLE, middle schools would evolve
into environments that would create intuitive students with a shared vision amongst all
educational stakeholders in a safe, inclusive, and supportive atmosphere.
Results from the study provided significant data differences in standardized test scores
between the 7th and 8th grade years among two types of middle schools: STEM and traditional.
As detailed in Chapter two, there was minimal research to support the accusations that students
performed better in one setting than another. Using the GMAS as a reliable and valid
standardized test, it was possible to compare the students at each of the three types of schools
from one academic year to another. This study aimed to contribute to the existing literature that
focuses on the trends in student achievement and their learning environment. Existing literature
does not provide support to determine whether one academic environment is more conducive for
learning over another.
Chapter three detailed methodology, research question, as well as the hypothesis for the
study. The quantitative study explored the assumptions/hypothesis that there would be a
significant difference in standardized test scores amongst traditional, STEM, and Magnet
schools. The dependent variable was the standardized test scores from each school from the
2018-2019 academic testing year. The covariate was the standardized test scores from each
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school from the 2017-2018 academic testing year. Statistical analyses were necessary to provide
the inferences and data to show the significance of standardized test scores from the traditional,
STEM, and Magnet schools when compared to each other.
Research by Culverhouse (2018) in How School Choice Can Affect Academic Success: A
Study of Two Virginia Inner-City Magnet Middle School Sixth-Grade Students' Reading and
Math Scores, speculated the question, “If magnet students performed higher academically on the
Virginia standardized tests than other students in the area?” The locally zoned schools and the
open-lottery acceptance (school-choice) magnet schools showed no significant statistical
difference on test scores. “Even though there was not a statistical significance, the effect
sizes for the ethnicity, economically disadvantaged, and schools as a whole proved to have
effect sizes that represented the argument that the magnet schools were having a positive
effect on the students’ sixth-grade reading and math Standards of Learning scores,”
(Culverhouse, 2017). Some studies demonstrate magnet school programs have shown
student academic success; and there are those who have not demonstrated significant
gains academically, especially with a more in-depth examination of the data for subgroups
that include minorities, low socioeconomic status, and special needs students (Allensworth
& Rosenkranz, 2000). Overall, this reveals a positive impact was made by attending a
magnet school; however, it was not a dramatic academic effect.
The data gathered, analyzed, and summarized in Chapter four allowed for the comparison
of each school year after year, as well as being compared to another type of middle school. Each
school had over 200 students that were used for this comparison. Of the data used, the traditional
middle school had 234 students, 100 were female and 134 were male; the STEM school had 226
students, 113 were female and 113 were male; and the magnet school had 227 students with 124
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female and 103 male students. Data was gathered throughout the 2017-2018 and 2018-2019
academic testing years; all students were continually enrolled at the schools for the entirety of
the two years and had testing scores for each academic year.
Chapter five discusses the conclusions of the statistical analyses as well as how
additional research can be done based on the interpretations of the data. Overall discussions,
implications, limitations, and recommendations for future research are presented in Chapter five.
This chapter begins with an overview and discussion of the data interpretation and findings.
Implications
Chapter four discusses the hypothesis and how further investigations could include
additional breakdowns of the student body. It also questioned the possibility of comparing pre
and post COVID-19 standardized test scores to introduce the discussion of the effects of
COVID-19 on education. Interpretations and conclusions are drawn based on completed
statistical analyses and while within the context of the literature and theoretical framework. The
statistical interpretation allowed for the support or rejection of the hypothesis.
Data did partially support the hypothesis: There will be no statistically significant differences in
eighth grade students’ Math scores (adjusted by the covariate) on the Georgia Milestones
Assessment System for magnet, STEM, and traditional middle schools. A significance in data
scores were present between STEM and traditional middle schools, but not STEM and Magnet or
Traditional and Magnet middle schools. Analyses showed the differences in means, ranking from
497 (traditional), and 508 (Magnet) to 528 (STEM); as well as differences in standard deviations,
41.54 (traditional), 43.11 (STEM), and 47.49 (Magnet). The two-year view of the GMAS for 7th
and 8th graders allowed a peek into the patterns of academic successes or weaknesses within the
three types of schools.

75
Although preliminary hypotheses were made before acquiring the data, once receiving
the data, they were mistaken. Students attending magnet schools are usually top of their class and
have academic qualifications unlike their traditional or STEM counter parts. It was assumed that
by requiring a higher-grade point and understanding of curricula, magnet schools would have
outperformed the other schools; this was not what was determined. It was refreshing to find that
STEM schools of which focus on Science, Technology, Engineering and Math, had the most
significant difference when compared to traditional middle schools. The comparisons of smaller
subgroups could determine more specific differences within the schools or compared to one
another. The differences may also help increase teaching pedagogy to better student learning and
successes.
Limitations
Standardized testing has been an integral part of the local school systems in determining a
pass or fail qualifier for students. The growth from the CRCT to the GMAS was a slow
development and created challenges in teaching the curriculum as well as student learning.
“Relying on high-stakes standardized tests to evaluate schools and teachers leads to a plethora of
problems” (Morgan, 2016, p. 71). Many variables were identified (pedagogy, school type,
gender, age, learning gaps, etc.) when researching the possibilities for variations in 8th grade
standardized testing scores in Math in the three types of middle schools (traditional, STEM and
magnet). High-stakes testing creates challenges that cannot be foreseen in the classroom.
Standardized testing takes many dedicated days and hours to administer, while creating a sense
of urgency to teach to the test by teachers.
Despite the amount of standardized testing results available, many teachers still believe
they are unqualified to analyze data appropriately to make sound instructional decisions
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(Choppin, 2002). Not only did teachers have difficulty disaggregating data, but limited amounts
of administrators also knew how to use the data effectively.
Lastly, instruction in the classroom has been altered as well. Teachers began to feel they
were forced to teach to the test and not spending enough time on in-depth studies (Stephens,
2011); they were also encouraged to modify instruction using testing data and communicate the
purpose of the lessons (Tileston, 2009). Tying a teacher’s evaluation or bonuses to the scores of
students creates the atmosphere of a “have to increase” rather than a “need to increase (Morgan,
2016). This unfair treatment of teachers leads teachers to not wanting students that will not
perform well in their classrooms.
Avoiding gifted students (who may not show increased gains due to the fact that it is hard
to show gains above your grade level) (Berliner and Glass 2014), ESOL (English as a second or
other language) students (who have difficulty comprehending the test), or Special Education
students (who usually score lower than general education students) (Morgan, 2016). Technology
integration is still a relatively new topic when discussing the significance it has on standardized
testing.
This study on focused only on one county in Georgia for a consecutive two-year period
prior to the COVID 19 pandemic. Data retrieved from this county does not portray the effects of
COVID 19 on student achievement and testing scores. There are other characteristics that were
not factored into the study. Student achievement cannot only be determined by the standardized
assessment; student access to tutoring, parent’s level of schooling, the amount of time a student
changes residences, absentees for students, and student retention were some aspects not
associated with the study. Principals’ years of administration, teachers’ years of service, and
professional learning accessibility for teachers, were also not accounted for in this study. These
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aspects of education may (or may not) limit the achievements for students; therefore, these
results can only be determined based on the subgroupings presented in this study.
Recommendations for Future Research
The effects of COVID 19 on the realm of education has yet to be determined; the lack of
face-to-face instruction created many challenges for student learning and achievement, as well as
making it more difficult to close the learning gap for students. Students who were affected by the
closings of schools and the use of online learning have yet to be studied to determine whether
their academic success was hindered due to the ever-changing school environment.
The learning gap, that can many times be reduced by face-to-face instruction, seemed to
increase due to the number of students that could not receive immediate assistance when being
administered online learning. Immediate feedback is key when teaching any student who needs
assistance and already has an underlying educational challenge. Online learning made this aspect
of teaching difficult for all parties, students asking questions and teachers trying to give answers
in a timely manner. An in depth look at the home dynamics for the student’s while “in class,” as
well as student interaction while online may help illustrate the difference in learning during this
time.
Access to a broadband, constant internet also created challenging situations. Preparing a
focused lesson with student engagement while not having the student present physically
continued to be an underlying problem when students had “home dynamics” happening
simultaneously when trying to have class. Parental involvement, as well as other family members
distracting the learner, crafted scenarios no one had previously experienced. Studies into student
environment while participating in online learning and the intensity of participation may lead to
future research in distant/online learning.
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Recommendations for future research may include the comparison of standardized test
scores pre and post COVID-19. This comparison might be a challenge due to the distance
between the utilization of the standardized tests. The cancellation of the GMAS during the
school closures at the onset of COVID-19 in 2020 and the option to opt-out of the GMAS in
2021 does prevent a constant comparison of standardized scores from before COVID-19 (2019)
and post COVID-19 (2022). This gap in testing gives way to the opportunity to a deeper dive
into data from class and benchmark testing from online learning and from the minimal student
who attended face-to-face classes during the pandemic. Adding additional years to this study of
pre and post COVID-19 testing might give a more detailed scope of each student and their
learning curve during these years.
Lastly, this research study did not delve into smaller breakdowns of gender, race,
economically disadvantaged students, gifted, SPED, ESOL, or other smaller subgroups within
the schools. These different subgroups could spotlight areas of higher concentrations of
achievement, rather than looking at the student body as a whole. Future research may determine
that, while an overall increase was shown in STEM students over traditional middle school
students, there may be subgroups that have significant differences between schools or within the
same school. This could also help determine whether the data shows a more promising difference
with the student body as a whole or if the subgroups could show other statistical differences.
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